STUDY DESIGN: A case report. OBJECTIVES: To report an unusual case of multiple spinal metastases from an undiagnosed well-differentiated liposarcoma (WDLPS) of the iliac wing and to stress the need of a meticulous clinical examination and further screening of patients with chronic and asymptomatic bony lesions. SETTING: University of medicine of Monastir, Department of neurological surgery, Fattouma Bourguiba University Hospital, Monastir, Tunisia and University of Medicine of Tunis EL Manar, Department of neurological surgery, Tunisian National Institute of Neurology, Tunis, Tunisia. METHODS: A 39-year-old man presented with signs of spinal cord compression for the past 2 weeks. His medical history was consistent for an asymptomatic right iliac wing mass that appeared 3 years ago and for which he has not consulted. Magnetic resonance imaging revealed multiple bony lesions of the thoraco-lumbar spine associated with a 6-cm right paravertebral mass at the T4 level extending posteriorly through the intervertebral foramina to the spinal canal causing major spinal cord compression. An emergent T2-T6 laminectomy allowed for a complete resection of the epidural mass. Pathological examination confirmed the diagnosis of well-differentiated liposarcoma. Adjunctive radiation therapy was administered. RESULTS: The patient's neurological status improved remarkably under an intensive care and rehabilitation program. He was ambulatory without assistance in the second postoperative week. CONCLUSION: The case reported in this paper represents a genuine example of the possible metastatic potential of WDLPSs of the bone and underscores the importance of examining patients thoroughly, especially when they have chronic and asymptomatic lesions. To the best of our knowledge we present the first literature case of metastatic well-differentiated LPS of bone.
INTRODUCTION

Liposarcoma (LPS)
is an uncommon connective tissue tumor arising from lipoblast cells. Well-differentiated liposarcoma (WDLPS) represents the most frequent subtype. It mostly occurs in the limbs or retroperitoneum of elderly individuals and typically has no propensity to metastasize, unless it undergoes dedifferentiation.
To the best of our knowledge we present the first literature case of metastatic well-differentiated LPS of bone.
CASE PRESENTATION
A previously healthy 39-year-old man presented to our emergency department with signs of spinal cord compression since the past 2 weeks that was complicated, 5 days prior to his admission, by incapacity in walking and sphincter disturbances. He also complained of severe back pain centered in his thoracic spine for the past 2 months.
His medical history was consistent for an asymptomatic right iliac wing mass discovered in March 2011 and for which he had not consulted. There was no history of trauma.
On admission, neurological examination revealed symmetrical spastic paraplegia with ankle clonus and extensor plantar responses in both sides, complete anesthesia with T4 sensory level, and urinary leakage. The physical examination, notably involving detailed clinical examination of the trunk and the extremities, showed a 6 × 8 cm mass depending on the right iliac wing.
The chest X-ray, biological assay and electrocardiogram were normal. Magnetic resonance imaging showed multiple bony lesions of the thoraco-lumbar spine (Figure 1 ), associated with a 6-cm right paravertebral mass at the T4 level extending posteriorly through the intervertebral foramina to the spinal canal and causing major spinal cord compression (Figure 2) .
The patient was immediately transferred to the operative theater where a T2-T6 laminectomy aiming for spinal cord decompression and histological diagnosis was performed. The epidural portion of the tumor was prone to bleeding and, although hemostasis was difficult to achieve, progressive dissection allowed for its complete surgical removal. The T4 nerve root was entrapped by the tumor and was sacrificed.
Histological studies, performed at two different institutional centers, showed a densely cellular tumor containing several fields of adipocytic differentiation with clearly recognizable lipoblasts. These cells were well demarcated with abundant multi-vacuolated cytoplasm, and large irregular nuclei with dense chromatin and prominent nucleoli ( Figure 3 ).
Immunohistochemical staining was positive for vimentin, MDM2 and CDK4. It was negative for protein S100, Desmin, Myogenin, Smooth muscle actin, Caldesmon, CD68, HMB45, EMA and KL1 markers ( Figure 3 ).
The final histological diagnosis was a WDLPS.
The patient was enrolled postoperatively under an intensive care and rehabilitation program. His neurological status remarkably improved and he was able to walk independently within 2 weeks postoperatively. The sphincter disturbances also disappeared.
Postoperative image-guided intensity modulated radiation therapy was administered at the tumor site and the patient was transferred to the orthopedic surgery department for removal of his iliac wing mass. His condition remained unchanged until the most recent follow-up examination 6 months later.
DISCUSSION
LPS is an uncommon connective tissue tumor arising from lipoblast cells and mostly occurring in the thigh or retroperitoneum [1] [2] [3] of elderly patients with a medium age at presentation of 49 years 4 and a slight male predominance. 3 It represents the most common soft-tissue sarcoma (20% of sarcomas in adults) 5 and has an annual estimated incidence of 2.5 per one million inhabitants in population-based studies. 6 Almost identical to the paradigm implemented by Enzinger and Winslow in 1962, 7 the actual World Health Organization classification of tumors divides liposarcomas into five histological subtypes, among which the well-differentiated subtype (also described as atypical lipomatous tumor) is the most common, encompassing almost 50% of all cases. 8 WDLPS is typically a locally aggressive, nonmetastasizing tumor that grows slowly and is rarely symptomatic. 3 Men and women are equally affected and most patients are diagnosed in the sixth decade. 
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Depending on the growth rate and the site of the tumor, WDLPS can attain a very large size at presentation, mainly in soft tissue and the retroperitoneal area. It can also localize in bone, but secondary involvement has never been previously reported unless the tumor undergoes dedifferentiation, 10 a condition seen in only 6% of skeletal cases. 10 In the present case, the patient's medical history was significant for a 3-year progressively growing and indolent mass of his right iliac wing. The tumor reached a maximum size of 8 cm without pushing the patient to consult and in sharp contrast to that expected; our patient presented as an emergency case with signs of spinal cord compression, an uncommon pattern of presentation that outlines the unspecific shape of LPS and represents a genuine example of the possible metastatic potential of WD forms.
Radiologically, the sensitivity of bone scanning (16%) and positron emission tomography scanning (14%) is disappointing, 11 and, although pathognomonic signs are still pending, 12 magnetic resonance imaging appears to be the most reliable method for diagnosing spinal metastasis in patients with LPS. 11 Spinal WDLPS may exhibit as a large encapsulated lipomatous mass with thick internal septations and may include focal nodules. 13 A nodular focus of nonlipogenic tissue larger than 1 cm inside a WDLPS is suggestive of a DDLPS. 13 Macroscopically, LPS tends to be well circumscribed or encapsulated, and usually shows a distinct lobulated pattern. 1 Microscopically, the lipogenic origin of WDLPS can typically be seen with areas of lipoblastic differentiation paired with atypical stromal cells in the context of mature fat. 3, 10 It is characterized karyotypically by giant markers and ring chromosomes, 14 which contain amplifications of oncogenes, such as MDM2 and CDK4 on chromosome 12q13-15. 15 Nearly all cases of WDLPS overexpress MDM2 and CDK4, 16 making them the most important markers for differentiating WDLPS from lipomas or other high-grade sarcomas and at the same time potential therapeutic targets in the upcoming era of personalized cancer therapy. 10 As the best oncologic approach toward spinal metastases of LPS is not clear, 17 patients should be managed by a multidisciplinary team with expertise in treating sarcomas. Like other welldifferentiated sarcomas, WDLPS is usually treated by surgery alone when negative margins can be achieved and re-resection can be omitted in selected patients with positive margins when this procedure is associated with increased morbidity. 18 In spinal metastasis, however, the feasibility and success of total resection is only seldom achieved and these kinds of tumors are usually chemoresistant; 17 making radiation therapy of great adjunct in the multimodal management of such patients. 17 In our case, surgery was advised in emergency for spinal cord relief and histological diagnosis; as our patient presented with multiple secondary lesions, only radiation therapy was considered postoperatively.
Prognostic data on LPS are mainly based on retrospective analyses from large sarcoma centers, 10 and low-grade LPSs of the trunk are reported to have a 5-year disease-free survival of 95%. 19 In the present report, we cannot postulate over the long-term prognosis of our patient, as metastatic forms of WDLPS have never been previously reported and the follow-up period is still too short. However, it seems clear that with such an aggressive behavior one cannot expect a good prognosis.
Recently, a multitude of compounds targeting MDM2 and CDK4 have entered early clinical development, which may soon change the landscape of systemic treatment of LPS and considerably improve the prognosis of patients harboring metastatic forms, like ours. However, before reaching that goal, it appears to be of paramount importance that the occurrence of spinal metastasis from a WDLPS of bone is recognized. CONCLUSION WDLPS of the bone can metastasize to the spine and present with signs of spinal cord compression.
Although its radiological appearance is somewhat unspecific, WDLPS should be considered in the differential diagnosis of secondary spinal tumors, especially if the patient already has an asymptomatic bony lesion.
As our understanding of the etiology and treatment of metastatic LPS continues to evolve, surgery, when feasible, plus radiation therapy seems to be actually a reasonable management policy for metastatic WDLPS of the bone.
